«^v>  />    t- 


STOPPING 

WATER  POLLUTION 

AT  ITS  SOURCE 


^^«^^^i^% 


MISA 

Municipal/Industrial  Strategy  for  Abatement 


THE  EFFLUENT  MONITORING 
PRIORITY  POLLUTANTS  LIST 

1988  UPDATE 


Environment        jim  Bradley 
Ontario 


ISBN: 0-7729-5450-X 


THE  EFFLUENT  MONITORING 
PRIORITY  POLLUTANTS  LIST 
1988  UPDATE 


Hazardous  Contaminants  Coordination  Branch 


March  1989 


Copyright:  Queen's  Printer  for  Ontario,  1989 


Executive  Summaiy 

This  update  identifies  87  chemicals  for  promotion  to  the  Ontario  Effluent  Monitoring 
Priority  Pollutants  List  (EMPPL).  These  were  selected  from  a  total  of  160  chemicals 
assessed  for  this  update,  and  their  promotion  brings  the  total  number  of  chemicals  on 
the  EMPPL  to  266.  These  chemicals  would  pose  a  potential  hazard  if  released  to  the 
receiving  environment 

The  hazard  assessments  were  performed  using  a  modified  version  of  the  MOE  assess- 
ment process  developed  for  the  1987  EMPPL.  A  set  of  guidelines  clarifying  the  use  of 
the  scoring  criteria  and  the  application  of  score  qualifiers  is  included  in  an  appendix. 

In  November  1988,  a  draft  of  this  document  was  circulated  for  comment  through  the 
Priority  Substances  Advisory  Committee,  the  MOE/Industrial  Sector/Municipal  Sector 
Joint  Technical  Committees  and  the  MISA  Advisory  Committee.  The  draft  document 
was  amended  accordingly,  where  appropriate. 
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1  Introduction 

In  July  1988  the  Ontario  Ministry  of  the  Environment  released  a  report  entitled  "The 
Effluent  Monitoring  Priority  Pollutants  List  (1987)".  This  report  described  a  chemical 
hazard  assessment  methodology  for  the  ongoing  development  of  the  Effluent  Monitor- 
ing Priority  Pollutants  List  (EMPPL).  The  EMPPL  hazard  assessment  process  is  based 
on  a  chemical's  environmental  persistence,  potential  to  bioaccumulate,  acute  and 
sublethal  toxicity  to  biota  (including  humans),  and  potential  to  exist  in  effluents 
discharged  to  surface  waters. 

The  1987  EMPPL  consists  of  179  chemicals  or  chemical  groups  posing  a  hazard  to  the 
environment  and  detected,  or  suspected  of  being  present,  in  Ontario  municipal  and 
industrial  effluents.  The  EMPPL  provides  a  sound  basis  for  the  development  of 
chemical-specific  monitoring  regulations  under  the  MISA  programme. 

This  1988  EMPPL  Update  document  is  the  first  of  a  series  of  updates  and  includes  87 
chemicals  for  addition  to  the  EMPPL.  Assessment  summaries  will  be  released  in 
annual  EMPPL  reports. 

Complete  information  and  documentation  for  each  chemical  assessment  is  available  for 
examination  at  the  Hazardous  Contaminants  Coordination  Branch,  7th  floor, 
40  St.  Clair  Avenue  West,  Toronto,  (416)  323-5095. 

2  Procedure  for  Listing  Chemicals  on  the  1988  EMPPL  Update 

The  EMPPL  is  a  dynamic  list,  undergoing  periodic  revision.  The  current  assessment 
process  is  a  refinement  of  the  process  used  to  develop  the  1987  EMPPL  (ref.  79).  The 
two-stage  assessment  process  consists  of  a  chemical  identification  stage  and  a  prelimi- 
nary hazard  assessment  stage  (Figure  1).  The  assessment  process  has  been  approved  by 
the  Ministry's  Priority  Substances  Advisory  Committee  (PSAC).  Please  refer  to 
Appendix  C  for  the  terms  of  reference  and  membership  of  PSAC. 

2.1  Chemical  Identification 

The  first  step  in  the  assessment  process  was  the  development  of  a  comprehensive  list  of 
candidate  chemicals.  For  the  1987  EMPPL^  this  list  consisted  of  a  primary  group 
(chemicals  detected  in  effluents  or  surface  water)  and  a  secondary  group  (chemicals  not 
yet  detected  but  which  would  be  of  concern  if  found  to  be  present  in  Ontario  effluents). 
For  the  1988  EMPPL  Update,  chemicals  identified  to  date  by  the  MISA  office  from  the 
Organic  Chemical,  Iron  &  Steel,  Mining,  Electric  Power  Generation  and  Pulp  &  Paper 
Sectors  were  considered  for  preliminary  assessments. 

22  Preliminary  Hazard  Assessment  Process 

The  hazard  assessment  process  used  for  developing  the  1987  EMPPL  was  derived  from 
the  MOE  scoring  system  and  from  hazard  classification  systems  used  by  the  Michigan 
Department  of  Natural  Resources  and  the  Niagara  River  Toxics  Committee.  For  the 
1988  EMPPL  Update,  the  MOE  scoring  system  was  used  exclusively.  Guidelines  for 
using  the  scoring  criteria  and  score  qualifiers  have  been  clarified  and  formalized  as 
described  in  Appendix  A. 


FIGURE  1 
PROCESS  USED  TO  DEVELOP  THE  1988  UPDATE  OF 
THE  EFFLUENT  MONITORING  PRIORITY  POLLUTANTS  LIST  (EMPPL) 
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The  preliminary  assessments  were  largely  based  on  data  readily  obtainable  from 
secondary  sources.  Preliminary  assessments  were  performed  by  consultants  under 
contract  to  the  Ministry.  Primary  group  chemicals  were  assessed  according  to  the  nine 
effects  parameters  specified  in  the  EMPPL  document,  using  data  obtained  through  the 
search  strategy  described  in  section  2.2.1  below.  Scores  were  assigned  according  to  a 
worst-case  convention,  such  that  the  scores  for  each  effects  parameter  were  based  on 
the  data  indicating  the  highest  levels  of  concern. 

22A  Information  Base  and  Search  Strategy  for  Preliminary  Assessments 

The  information  bases  and  search  strategy  used  for  obtaining  data  for  conducting 
preliminary  assessments  are  described  below  in  separate  sections.  The  search 
strategy  is  divided  into  two  levels,  Levels  I  and  II,  each  utilizing  both  printed  and 
computer-accessed  sources  of  information.  The  objective  of  the  search  strategy  is 
to  collect,  for  every  chemical,  sufficient  information  to  permit  scoring  according  to 
each  adverse  effects  parameter  specified.  Both  search  levels  may  not  be  required 
for  every  chemical;  enough  data  may  be  collected  for  a  given  chemical  after  a 
Level  I  search  to  permit  assessment.  The  Level  II  search  is  intended  to  address 
specific  areas  where  information  is  scarce  after  a  Level  I  search,  so  only  certain 
sources  listed  under  Level  II  may  be  consulted.  Data  deficiencies  remaining  after  a 
Level  II  search  are  documented. 

A.  Level  I  Search 

The  Level  I  search  includes,  but  is  not  necessarily  limited  to,  the  reference  texts  and 
factual  databases  given  in  Appendix  B. 

B.  Level  II  Search 

The  Level  II  search  utilizes  computer-accessed,  bibliographic  databases  to  locate 
primary  literature  on  chemicals  for  specific  parameters  (i.e.,  those  for  which  little 
or  no  data  is  obtained  after  a  Level  I  search).  In  addition,  the  QSAR  database, 
which  uses  structure-activity  relationships  to  estimate  physicochemical,  biodegrada- 
tion  and  toxic  properties,  is  used  if  required.  The  databases  which  may  be  searched 
in  Level  II,  depending  on  information  requirements,  are  also  given  in  Appendix  B. 

The  computer-accessed  database  searches  are  primarily  conducted  using  the 
Chemical  Abstracts  Service  (CAS)  registry  number  as  the  chemical  identification 
key.  The  searches  are  limited  to  specific  keywords  or  subject  codes  according  to 
the  information  deficiencies  to  be  addressed.  The  databases  are  searched  to  cover 
all  years  contained  in  their  files. 

When  many  references  are  found  for  a  particular  chemical  during  the  Level  11 
search,  the  following  procedures  are  employed:  the  titles  retrieved  may  be  printed 
out  and  full  abstracts  requested  for  those  papers  which  appear  to  be  relevant;  the 
search  may  be  truncated  by  using  additional  keywords  or  selecting  only  the  most 
recent  references;  or  information  retrieval  may  be  restricted  to  review  papers  only. 


222  EMPPL  Scoring  Criteria 

A.  Effects  and  Environmental  Fate  Assessment 

Table  1  summarizes  the  hazard  assessment  criteria  used  for  creating  the  1987 
EMPPL  and  the  1988  EMPPL  Update.  This  table  is  to  be  used  in  conjunction  with 
the  full  criteria  descriptions  given  in  the  1987  EMPPL  document  (ref.  79)  appendix, 
"Ontario  Ministry  of  the  Environment  Screen  III  Parameters",  and  with  the  guide- 
lines given  in  Appendix  A. 

The  use  of  score  qualifiers  (or  "tags")  to  indicate  concerns  about  the  nature  of  data 
used  for  assigning  a  score  was  described  briefly  in  the  1987  EMPPL  report  (ref.  79) 
appendix  referred  to  above.  In  the  course  of  performing  preliminary  assessments, 
these  tags  have  been  frequently  applied.  To  ensure  consistency  in  the  application 
of  tags,  specific  guidelines  for  their  use  are  given  in  the  Appendix  A.  In  addition, 
descriptions  of  the  types  of  data  acceptable  or  preferred  for  several  scoring  parame- 
ters are  provided. 

B.  Exposure  Assessment 

The  exposure  assessment  criteria  used  for  the  1987  EMPPL  were  amended  for  the 
1988  EMPPL  Update  (Table  2).  All  chemicals  assessed  for  the  1988  Update  were 
classified  as  "B",  i.e.  detected  in  effluent  or  reported  as  being  discharged,  confirmed 
Ontario  use/manufacture  and  probable  presence  in  process  aqueous  discharges,  or 
detected  in  the  natural  environment  with  probable  use  and/or  manufacture  in 
Ontario. 

C.  Promotion  to  the  EMPPL 

A  chemical  is  promoted  to  the  EMPPL  if  its  exposure  classification  is  "A"  or  "B" 
and  any  one  of  a  number  of  parameter  scores  equal  or  exceed  a  specified  value, 
known  as  a  "concern  level".  The  concern  levels  are  given  in  Table  3.  Meeting  or 
exceeding  the  concern  level  for  persistence  alone  does  not  cause  promotion  to  the 
EMPPL,  however  the  persistence  score  may  support  promotion  based  on  other 
parameters. 

2.3  Review  and  Approval  of  Assessments 

The  preliminary  assessments  produced  by  the  contractor  were  reviewed  by  MOE 
Hazardous  Contaminants  Coordination  Branch  staff  and  amended  and/or  discussed 
with  the  contractors  where  necessary.  Also,  specific  assessments  were  referred  to  PSAC 
for  review  when  difficulties  in  interpretation  of  data  or  data  quality  arose. 

The  contractor's  senior  toxicologist  gave  final  approval  to  the  preliminary  assessment 
results. 

3  The  EMPPL  Delisting  Procedure 

The  EMPPL  delisting  procedure  is  illustrated  in  Figure  2.  The  Hazardous  Contam- 
inants Coordination  Branch  (HCCB)  compiles  the  relevant  adverse  effects  scores  and 
exposure  information  generated  by  preliminary  assessments  (as  in  Tables  4  and  5).  This 
information  is  provided  to  PSAC,  the  Joint  Technical  Committee  (JTC)  for  each  sector 
through  the  MISA  Sector  Specialists,  and  to  the  MISA  Advisory  Committee  for  review. 


Table  1 
EMPPL  Effects  Assessment  Criteria 

Bold  borders  indicate  concern  levels 
See  Appendix  A  for  use  of  score  qualifiers 


PARAMEICR 

UNTTS 

0 

4 

7 

10 

Environ  mcniil 

PeiceiH 

partitioning, 
measured  or 
predicted 

Any  tingle  medium 

contain*  >9S%of 

the  total  amount  rekaaed 

Aiqr  nngle  medium 

contaim  >904S%  of 

the  total  amount  releaaed 

Any  tingle  medium 
the  total  amount  releaaed 

No  tingle  medium 

contains  >  80%  of 

the  total  amount  released 

Environmental 
Perststenoe 

«l/2{dv) 

<.10 

>  10  to  SO 

>MI*1M 

>100 

Dkv 

•ocumutalioB 

BCF 
Logkow 

<.10 

>20to300 
>2Jato4Ja 

>5MtolSM« 

>4jIIoM 

>  15000 
>6Ji 

PARAMUTHR 

UNTTS 

0 

2 

4 

6 

8 

10 

Acute  Lethality 

oralLDso 

>S0OO 

>SOO-S000 

>sa-5oo 

>$-M 

>«.5-$ 

<9S 

mg/kg 

>50O-S0OO 

>so-soo 

>S^ 

>»JJ 

<0S 

dennalLDjD 

>sooo 

mg/kg 

inhal.  LCjo 

>1SOOO 

>1SOO-UDOO 

>1SD-U00 

>1S-1S« 

>  1.5-15 

<}S 

mg/or 

aquatic  LCjo 

>1000 

> 100-1000 

>  10-100 

>M« 

>«.1-1 

<_0.I 

mg/L 

Sublethal  Eflect*, 

aquatic 

Non- Mammals 

EC5o.mg/L 

>20 

^<ao 

o.^<2 

•J»2-<«.2 

<9M* 

<0.02* 

MATC,mg/L 

~2 

02r<2 

oxa-<02 

•M2-<0.«2 

<0JM2* 

<  0.002* 

NQAECmg/L 

>02 

Oj02-<OJ 

0J0Uir<0JO2 

•JM2-<«.0«2 

<«jN«2* 

<0J)002* 

terreatrial 

tubchronic 

NOEL  mg/kg 

VlOOO 

100- <  1000 

10- <  100 

t-<M 

<!• 

<1« 

chronic 

NOEL  mg/kg 

>.500 

SO-<S)0 

5.<» 

9S-<5 

*iBoiiegca*u 

<0J» 
*ia  different  genera 

Sublethal  Efiects. 

aquatic 

Plants 

ECsotngJL 

>100 

>  10-100 

>1-10 

>ej-i 

Ml-tJ 

<0J)1 

NOAECmg/L 

>10 

>1-10 

>  0.1-1 

>M1-«J 

•jMI-MI 

<  0.001 

EC30 

mg/L  water 

>100 

>  10-100 

>1-10 

>«j.i 

M14J 

<0A1 

ug/m^  air 

> 100000 

>  10000-100000 

>  1000-10000 

>1M-1«N 

1*-1M 

<10 

mg/kg  soil 

>1000 

> 100-1000 

>  10-100 

>1-M 

•a-i 

<0.1 

NOAEC 

mg/L  water 

>10 

>1-10 

>  0.1-1 

>M14J 

•M1*M 

<  0.001 

ug/m^  air 

> 10000 

>  1000-10000 

>  100-1000 

>1*-10« 

M« 

<1 

mg/kg  soil 

>100 

>  10-100 

>1-10 

>«a-i 

M14.1 

<0.01 

Sublethal  RfTects, 

oral  NOEL 

>1000 

>  100-1000 

>  10-100 

>M« 

>oa.i 

£0.1 

Mammals 

mg/kg 

inhal.  NOEL 

>3000 

>300-3000 

>3O-300 

>M« 

>«J-3 

£0J 

mg/m^ 

Teratogenidly 

narrative 

Doterata, 

Icrala  or  dcvelopBMa- 

Icrato  at  >0J-1,  without 

teraU  at  £0.1 

mg/kg/day 

orterataonlyat 

lal  aMMuUet  at 

tal  aaooiaUetat 

overt  aiatcraal  knirily 

without  overt  malemal 

>1000 

>S*-1M0 

>ie^ 

>1-W 

toxicity 

Genoioxicity 

narrative 

IK3  evidence  of 

positive  restilts  in 

genotoxic  /mutagenic 

effecUoaDNA,biitw> 

daatocenic  effects  bat  ao 

genotoxic  /mula|>enic, 

/Mutagenidiy 

genotoxidty  or 

vitro  only 

in  prokaiyotic  systems 

direct  ialcractioM 

direct  intcractioot  with 

usually  with  direct  inlcr- 

mutagenicity  with 

only 

wiikDNA 

ONA 

actioot  with  DNA 

adequate  testing 

Carcinogenicity 

narrative;  human 

notumounin 

tttoMMrs  ia  oa(y  oae 

caasesbcnigB 

t— oarigiaic  h  Moaa- 

iwiirect.actiac 

direct-acting 

adequate  studies  on  at 

aaiatal  tpcdea, 

iiNMMirs  In  aaorc  Ikaa 

says  at  doass  rawtiag 

(epigcactic)  carcinocea. 

carcinogen  that 

taydau 

least  two  tpedet,  and 

negative  results  la 

OM  sycdcs,  aad  does 

■ctaboie««yMe 

BO  inleractioa  with 

iatcractewiih 

does  not  interact  with 

oUmts 

aot  hUcract  wkh 

sadwadoa,  or 

(CBCtic  Biatcrial 

genetic  material 

gOMtie 

material 

watfrial;  promtotor 
oaly,  or  causes  cd 

viirooa4r(a((alK« 
cvidcttcc  to  vivo) 

Icaioaslhal 

tataoara.  Noiatcrac- 

tioawHh 

gcMlk  Bwicriai 

*  The  Environmental  Transport  parameter  is  for  information  purposes  only,  and  does  not  influence  the 
promotion  of  a  chemical  to  the  EMPPL. 
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The  preliminary  assessments  were  largely  based  on  data  readily  obtainable  from 
secondary  sources.  Preliminary  assessments  were  performed  by  consultants  under 
contract  to  the  Ministry.  Primary  group  chemicals  were  assessed  according  to  the  nine 
effects  parameters  specified  in  the  EMPPL  document,  using  data  obtained  through  the 
search  strategy  described  in  section  2.2.1  below.  Scores  were  assigned  according  to  a 
worst-case  convention,  such  that  the  scores  for  each  effects  parameter  were  based  on 
the  data  indicating  the  highest  levels  of  concern. 

22.1  Information  Base  and  Search  Strategy  for  Preliminary  Assessments 

The  information  bases  and  search  strategy  used  for  obtaining  data  for  conducting 
preliminary  assessments  are  described  below  in  separate  sections.  The  search 
strategy  is  divided  into  two  levels,  Levels  I  and  11,  each  utilizing  both  printed  and 
computer-accessed  sources  of  information.  The  objective  of  the  search  strategy  is 
to  collect,  for  every  chemical,  sufficient  information  to  permit  scoring  according  to 
each  adverse  effects  parameter  specified.  Both  search  levels  may  not  be  required 
for  every  chemical;  enough  data  may  be  collected  for  a  given  chemical  after  a 
Level  I  search  to  permit  assessment.  The  Level  II  search  is  intended  to  address 
specific  areas  where  information  is  scarce  after  a  Level  I  search,  so  only  certain 
sources  listed  under  Level  II  may  be  consulted.  Data  deficiencies  remaining  after  a 
Level  II  search  are  documented. 

A.  Level  I  Search 

The  Level  I  search  includes,  but  is  not  necessarily  limited  to,  the  reference  texts  and 
factual  databases  given  in  Appendix  B. 

B.  Level  II  Search 

The  Level  II  search  utilizes  computer-accessed,  bibliographic  databases  to  locate 
primary  literature  on  chemicals  for  specific  parameters  (i.e.,  those  for  which  little 
or  no  data  is  obtained  after  a  Level  I  search).  In  addition,  the  QSAR  database, 
which  uses  structure-activity  relationships  to  estimate  physicochemical,  biodegrada- 
tion  and  toxic  properties,  is  used  if  required.  The  databases  which  may  be  searched 
in  Level  II,  depending  on  information  requirements,  are  also  given  in  Appendix  B. 

The  computer-accessed  database  searches  are  primarily  conducted  using  the 
Chemical  Abstracts  Service  (CAS)  registry  number  as  the  chemical  identification 
key.  The  searches  are  limited  to  specific  keywords  or  subject  codes  according  to 
the  information  deficiencies  to  be  addressed.  The  databases  are  searched  to  cover 
all  years  contained  in  their  files. 

When  many  references  are  found  for  a  particular  chemical  during  the  Level  n 
search,  the  following  procedures  are  employed:  the  titles  retrieved  may  be  printed 
out  and  full  abstracts  requested  for  those  papers  which  appear  to  be  relevant;  the 
search  may  be  truncated  by  using  additional  keywords  or  selecting  only  the  most 
recent  references;  or  information  retrieval  may  be  restricted  to  review  papers  only. 
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A.  Effects  and  Environmental  Fate  Assessment 

Table  1  summarizes  the  hazard  assessment  criteria  used  for  creating  the  1987 
EMPPL  and  the  1988  EMPPL  Update.  This  table  is  to  be  used  in  conjunction  with 
the  full  criteria  descriptions  given  in  the  1987  EMPPL  document  (ref.  79)  appendix, 
"Ontario  Ministry  of  the  Environment  Screen  III  Parameters",  and  with  the  guide- 
lines given  in  Appendix  A. 

The  use  of  score  qualifiers  (or  "tags")  to  indicate  concerns  about  the  nature  of  data 
used  for  assigning  a  score  was  described  briefly  in  the  1987  EMPPL  report  (ref.  79) 
appendix  referred  to  above.  In  the  course  of  performing  preliminary  assessments, 
these  tags  have  been  frequently  applied.  To  ensure  consistency  in  the  application 
of  tags,  specific  guidelines  for  their  use  are  given  in  the  Appendix  A.  In  addition, 
descriptions  of  the  types  of  data  acceptable  or  preferred  for  several  scoring  parame- 
ters are  provided. 

B.  Exposure  Assessment 

The  exposure  assessment  criteria  used  for  the  1987  EMPPL  were  amended  for  the 
1988  EMPPL  Update  (Table  2).  All  chemicals  assessed  for  the  1988  Update  were 
classified  as  "B",  i.e.  detected  in  effluent  or  reported  as  being  discharged,  confirmed 
Ontario  use/manufacture  and  probable  presence  in  process  aqueous  discharges,  or 
detected  in  the  natural  environment  with  probable  use  and/or  manufacture  in 
Ontario. 

C.  Promotion  to  the  EMPPL 

A  chemical  is  promoted  to  the  EMPPL  if  its  exposure  classification  is  "A"  or  "B" 
and  any  one  of  a  number  of  parameter  scores  equal  or  exceed  a  specified  value, 
known  as  a  "concern  level".  The  concern  levels  are  given  in  Table  3.  Meeting  or 
exceeding  the  concern  level  for  persistence  alone  does  not  cause  promotion  to  the 
EMPPL,  however  the  persistence  score  may  support  promotion  based  on  other 
parameters. 

2.3  Review  and  Approval  of  Assessments 

The  preliminary  assessments  produced  by  the  contractor  were  reviewed  by  MOE 
Hazardous  Contaminants  Coordination  Branch  staff  and  amended  and/or  discussed 
with  the  contractors  where  necessary.  Also,  specific  assessments  were  referred  to  PSAC 
for  review  when  difficulties  in  interpretation  of  data  or  data  quality  arose. 

The  contractor's  senior  toxicologist  gave  final  approval  to  the  preliminary  assessment 
results. 

3  The  EMPPL  Delisting  Procedure 

The  EMPPL  delisting  procedure  is  illustrated  in  Figure  2.  The  Hazardous  Contam- 
inants Coordination  Branch  (HCCB)  compiles  the  relevant  adverse  effects  scores  and 
exposure  information  generated  by  preliminary  assessments  (as  in  Tables  4  and  5).  This 
information  is  provided  to  PSAC,  the  Joint  Technical  Committee  (JTC)  for  each  sector 
through  the  MISA  Sector  Specialists,  and  to  the  MISA  Advisory  Committee  for  review. 


Table  1 
EMPPL  Effects  Assessment  Criteria 

Bold  borders  indicate  concern  levels 
See  Appendix  A  for  use  of  score  qualifiers 


PARAMETER 

UNITS 

0 

4 

7 

10 

EnvironmenUl 
Transport* 

PeroRH 
psrtitioniof, 
meacuredor 
predicted 

Any  tingk  mrriium 

oonuiof  >9S%  of 

tbe  total  ankouiU  relcMcd 

Any  nngVe  medium 

ooDtauis  >  90-95%  of 

the  total  amount  releaeed 

Any  nngle  coedium 
cxjtiuin*  >  80-90*  of 

No  tingle  medium 

contains  >  80%  of 

tlie  total  amount  relcascvl 

Eavironmenal 
Peninence 

•1/2  (<JV) 

<.10 

>  10  to  SO 

>S»tolM 

>ioe 

Dk>- 

aocumulaliaa 

BCF 

<30 

>»loSOO 
>2jOIo4jO 

>SMI»lStM 
>Oto«J» 

>15«M 

PARAMEIIsK 

UNfTS 

0 

2 

4 

6 

8 

10 

Acute  Lethality 

onlLDso 

>5000 

>soo-sooo 

>  50-500 

>5-90 

>0.5^ 

£•-' 

■ig/k( 

>90O-S0OO 

>  50-500 

>V» 

>«3.5 

£•-5 
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>»» 

■g/kc 

iahaLLCso 

>15000 

>I50O-1500O 

>  150-1500 

>1S-1S0 

>L5.15 

<.IJi 

mt/nP 

aquatic  LCjo 

>1000 

> 100-1000 

>  10-100 

>1-M 

>0J-1 

<_•.! 

m«/L 
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Non-Mammali 

BCsomg/L 

>ao 

2-<ao 

0^<2 

•jtt-<*J 

<0j02* 

<0J2* 

MATC.mt/L 

>2 

0^<2 

OXOrKOi 

•jMZ-<MS 
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<0O02» 
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<0jI0O2« 
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NOBLmt/kf 

^MM 

100- <  1000 

10- <  100 

l.<10 

<!• 

<!• 

chronic 

NOELmg/kg 

>SBO 

50-<500 

5-<50 

•S.K5 

<0J« 

•taaaegoMs 

<0^ 

•ia  diff«r«nl  gcacra 

Sublethal  Eflectt, 

aquatic 

Plants 

ECjomt/L 

>100 

>  10-100 
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>«Ll-l 

OJl-OJ 

<0.01 
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>ie 
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<i 
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OJl-OJ 

<0J1 
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<_0.l 
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mg/kg 
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>3000 
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>0.» 

<_0J 

mg/nP 
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narrative 

noterata. 
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caascs  benign 
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carciaogta  that 
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*  The  Environmental  Transport  parameter  is  for  information  purposes  only,  and  does  not  influence  the 
promotion  of  a  chemical  to  the  EMPPL. 


Table  2 
EMPPL  Exposure  Assessment  Criteria* 


Classification 

Criterion 

A 

almost  always  present,  based  on  >  50%  detection  and 
minimum  of  5  data  points 

B 

potentially  present  in  Ontario,  based  on: 

detection  in  effluent  or  reported  as  being  discharged; 

confirmed  Ontario  use/manufacture  and  probable  presence  in 

a  process  aqueous  discharge;  or 

detected  in  the  natural  environment  and  probable  Ontario 

use/manufacture 

C 

Inferred  to  be  present  in  a  process  aqueous  discharge  and 
probable  Ontario  use/manufacture 

D 

Possibly  present,  based  on  use/manufacturing  information 
only 

E 

Not  present,  based  on  analytical  data  and/or  inference  from 
the  literature 

*  -  Amendment  to  1987  EMPPL  exposure  assessment  criteria  is  indicated  by  italic  type 


Table  3 

Parameter  Scores  Leading  to  Promotion  to  the  EMPPL 

(Concern  Levels) 


Parameter 

Promote  if  score  Equals  or  Exceeds: 

Persistence 

Bioaccumulation 

Acute  Lethality 

Sublethal  Toxicity,  non-mammals 

Sublethal  Toxicity,  plants 

Sublethal  Toxicity,  mammals 

Mutagenicity/Genotoxicity 

1  Teratogenicity 

1  Carcinogenicity 

7* 
7 
6 
6 
6 
6 
6 
2 
2 

*  -  A  persistence  score  of  >1  alone  does  not  cause  promotion  to  the  EMPPL,  but  may  support  promotion 
based  on  other  parameters. 


The  HCCB  and  PSAC  then  reviews  the  JTCs'  and  the  MACs  comments.  Inappropriate 
scores  resulting  from  oversights  or  from  errors  in  transcription  from  data  sources 
(denoted  in  Figure  2  as  "primary"  errors)  are  corrected  immediately  and  the  EMPPL  is 
revised  accordingly.  If  scores  are  challenged,  e.g.  with  respect  to  quality  of  data,  or  due 
to  differing  opinions  on  the  scoring  or  conflicting  results  from  various  studies,  the 
chemical  is  scheduled  for  an  exhaustive  detailed  review  in  which  these  aspects  are 
addressed.  Proponents  are  advised  of  the  scheduling  of  the  detailed  assessments. 

It  is  intended  that  every  chemical  on  the  EMPPL  will  be  subjected  to  detailed  assess- 
ment. These  assessments  are  both  time  consuming  and  resource  intensive.  Should  the 
date  scheduled  for  a  given  detailed  assessment  be  unsatisfactory,  a  proponent  may  opt 
to  conduct  a  detailed  assessment  provided  that  the  Ministr/s  procedure  and  format  is 
adhered  to.  A  procedure  manual  for  conducting  detailed  assessments  is  available  from 
the  HCCB. 

Detailed  assessments  will  be  reviewed  by  the  HCCB  and  PSAC  and  any  revisions  to  the 
EMPPL  will  be  reflected  in  future  updates. 

4  Effluent  Monitoring  Priority  Pollutants  List  Update  - 1988 

For  the  1988  Update  160  chemicals  were  assessed,  of  which  87  were  designated  as  being 
of  sufficient  concern  to  warrant  monitoring.  Table  4  provides  the  scores  for  those 
chemicals  promoted  to  the  EMPPL.  Table  5  provides,  for  each  chemical,  the  references 
on  which  the  identification  of  the  chemical  was  based,  the  sector  in  which  the  chemical 
was  identified  and  an  indication  if  a  routine  analytical  protocol  and  minimum  detection 
limit  are  currently  available  at  the  Ministry's  laboratory  for  the  chemical.  In  some 
cases,  chemicals  found  in  open  scans  have  been  only  tentatively  identified.  Table  6 
includes  chemicals  that  would  be  promoted  based  solely  on  estimated  aquatic  toxicity  as 
predicted  by  a  quantitative  structure-activity  relationship  (QSAR)  model;  these 
chemicals  have  been  held  from  promotion  pending  verification  of  the  reliability  of  the 
model.  The  scores  for  chemicals  not  promoted  to  the  EMPPL  are  given  in  Appendix  D. 


FIGURE  2 
EMPPL  DELISTING  PROCESS 
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Appendix  A: 
Guidelines  for  Using  EMPPL  Score  Qualifiers  and  Criteria 

I.  General  Description  of  Score  Qualiflers 

Insufficient  Information  for  Scoring  (*) 

The  insufficient  data  (*)  tag  is  used  where  there  are  no  data  for  a  particular 
parameter  or  exposure  route  available,  following  a  Level  11  (bibliographic 
database)  search.  Any  individual  oral,  inhalational,  dermal  or  aquatic  score 
and  tag  fields  are  left  blank  if  no  information  for  them  is  available  after  a 
Level  I  (factual  database  and  reference  text)  search. 

Limited  Data  (L) 

The  limited  data  (L)  tag  is  used  when  the  data  available  is  of  limited  scope. 

Worst-Case  Designation  (W;  formerly "!") 

The  worst-case  tag  (W)  is  used  when  a  score  is  based  on  data  obtained  from  a 
study  reporting  an  unusual  endpoint  or  using  a  route  of  administration  which 
would  overestimate  the  hazard. 

(W)-tagged  scores  may  decrease  when  additional  data  becomes  available 
during  a  subsequent  detailed  assessment 

Questionable  Data  (Q;  formerly  "?") 

The  questionable-data  tag  (Q)  is  used  to  indicate  that  the  data  used  does  not 
fully  match  the  criteria  description,  was  obtained  from  situations  of  question- 
able relevance  to  the  Ontario  environment,  or  is  otherwise  questionable  due  to 
deficiencies  in  study  or  analytical  methodology. 

(Q)-tagged  scores  may  increase  qt  decrease  when  additional  data  becomes 
available  during  a  subsequent  detailed  assessment 

Estimated  Data  (E) 

The  estimated  data  tag  (E)  is  used  when  a  value  is  derived  from  a  model  such 
as  a  QSAR  or  fugacity  model.  In  most  cases  this  type  of  data  is  acceptable  only 
if  "real"  data  is  absent.  An  exception  is  in  scoring  persistence  (see  section  II, 
below). 
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Hierarchy  of  Tags 


Only  a  single  tag  is  to  be  assigned  to  a  score.  The  order  of  precedence  is:  Q  = 
W  >  E  >  L.  For  example,  if  a  score  is  based  on  estimated  data  and  also 
warrants  a  (W)  tag,  the  tag  assigned  would  be  (W). 


II.  Persistence  Criteria 

Types  of  Data  Preferred 

Biodegradation  data  best  reflecting  the  conditions  in  the  ambient  environment 
is  preferable  over  data  derived  from  studies  using  media  such  as  activated 
sludge.  The  order  of  preference  is: 

environmental  data  (e.g.  river  die-away,  half-life  in  soils)  >  some  shaker  flask  studies  >  QSAR 
estimates  >  BOD. 

When  QSAR  results  in  the  form  "ti/2  >  x"  are  used  for  scoring,  the  score  is 
assigned  as  if  ti/2=2x. 

If  data  from  the  studies  mentioned  above  are  available,  scoring  is  not  based  on 
other  types  of  studies  even  if  they  represent  a  worst-case.  If  preferred  data  is 
not  available,  the  obtainable  data  is  used  and  a  (Q)  tag  is  assigned. 

Limited  Database 

When  data  on  persistence  are  available  for  one  medium  only,  an  (L)  tag  is 
assigned. 


III.  Bioaccumulation  Criteria 

Use  of  Log  P  in  the  A  bsence  of  BCF  Data 

When  log  P  values  are  used  in  the  absence  of  bioaccumulation  factors  (BCFs) 
for  scoring  bioaccumulation,  an  (L)  tag  is  assigned. 

Use  of  BCFs  for  Unusual  Species 

When  bioaccumulation  is  scored  on  the  basis  of  a  BCF  for  an  unusual  species, 
e.g.  an  aquatic  organism  other  than  a  freshwater  fish,  a  (Q)  tag  is  assigned. 
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IV.  Acute  Lethality  Criteria 

Route  of  Administration  (Terrestrial  Species) 

When  acute  lethality  is  being  scored,  the  score  is  based  on  intravenous,  subcu- 
taneous or  intraperitoneal  route  data  only  if  oral,  dermal  or  inhalational  route 
data  are  not  available.  A  (W)  tag  is  assigned  in  these  cases,  and  scores  are 
determined  by  using  the  oral  LD50  criteria. 

Aquatic  Toxicity  Ratings 

When  an  overall  acute  lethality  score  is  based  only  on  an  "aquatic  toxicity 
rating"  range,  an  (L)  tag  is  assigned. 

Saltwater  Studies 

Freshwater  species  studies  are  preferred  over  saltwater  studies.  If  an  aquatic 
LC50  score  must  be  based  on  a  saltwater  study  (i.e.  no  freshwater  data  exist),  a 
(Q)  tag  is  assigned. 

Scoring  Acute  Lethality  in  the  Absence  ofLD^o/LCsos 

When  only  LDlo  or  LClo  data  are  available,  the  data  are  scored  as  if  they 
were  for  LD/LC50S  and  a  (W)  tag  is  assigned. 

When  only  LDioo  or  LCioo  ^^ita  are  available,  the  data  are  scored  as  if  they 
were  for  LD/LC50S  and  a  (Q)  tag  is  assigned. 


V.  Sublethal  Effects  Criteria 

Route  of  Administration  (Mammalian  Studies) 

When  sublethal  effects  are  being  scored,  the  score  is  based  on  intravenous, 
subcutaneous  and  intraperitoneal  route  data  only  if  oral,  dermal  or  inhjda- 
tional  route  data  are  not  available.  A  (W)  tag  is  assigned  in  these  cases,  and 
scores  are  determined  using  the  oral  exposure  criteria. 

Duration  of  Study  (Mammalian  Studies) 

The  criteria  are  based  on  data  from  exposures  of  90  days  or  more  in  duration. 
If  such  data  is  lacking,  the  results  of  shorter-term  studies  are  used,  tagged  as 
questionable  data  (Q),  and  scored  based  on  a  modification  of  the  data  as 
described  below.  The  rationale  for  this  is  that  over  a  shorter  period  of  time, 
higher  concentrations  of  a  toxin  may  be  tolerated  by  an  organism  than  over  a 
extended  period.  The  order  of  preference  is  >l90  days,  28-89  days,  <28  days 
duration. 
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If  data  from  studies  of  28  to  89  days  exposure  duration  are  used,  the  data 
values  are  divided  by  10.  If  data  from  studies  of  less  than  28  days  exposure 
duration  are  used,  the  data  values  are  divided  by  100. 

Estimating  NOAEL  when  only  LOAELs  are  available  (Mammalian  Studies) 

In  cases  where  only  LOAELs  are  available,  or  in  cases  where  some  studies  give 
LOAEL  figures  lower  than  the  NOAELs  reported  in  other  studies,  scores  are 
based  on  the  lowest  LOAEL  divided  by  a  safety  factor  of  10,  and  are  tagged 

(Q). 

Limited  Database 

When  a  sublethal  effects  score  is  based  on  only  one  piece  of  data  or  on  data  for 
only  one  species,  an  (L)  tag  is  assigned. 


VI.  Genotoxicity  /  Mutagenicity  Criteria 

Absence  ofEukaryotic  or  In  Vivo  Data 

If  positive  prokaryotic  in  vitro  (e.g.  Ames  salmonella)  assays  are  available,  but 
positive  or  negative  eukaryotic  or  in  vivo  data  are  absent,  a  score  of  4  is 
assigned,  with  a  (Q)  tag. 

Limited  Database 

When  the  score  is  based  on  only  one  piece  of  data  or  on  data  for  only  one 
species  strain,  an  (L)  tag  is  assigned. 


VII.  Carcinogenicity  Criteria 

Limited  Database 

When  the  score  is  based  on  only  one  piece  of  data  or  on  data  for  only  one 
species  strain,  an  (L)  tag  is  assigned. 
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Appendix  B: 
Information  Sources  for  Preliminary  Assessments 


Level  I  Search  Sources  (Printed  Texts) 


American  Conference  of  Governmental  Industrial  Hygienists  (ACGIH),  1986  -  Documentation  of 

Threshold  Limit  Values  for  Substances  in  Workroom  Air 
Center  for  Lake  Superior  Environmental  Studies  (CLSES),  1987  -  Acute  Toxicities  of  Organic  Chemicals 

to  Fathead  Minnows 
Clayton  and  Clayton,  1982.  Patty's  Industrial  Hygiene  and  Toxicology 
Hawlcy,  1981  -  The  Condensed  Chemical  Dictionary 
Hayes,  1982  -  Pesticides  Studied  in  Man 

International  Agency  for  Research  on  Cancer  (lARC),  1972  -  lARC  Monographs  series 
Mayer  and  Ellersieck,  1986  -  Manual  of  Acute  Tojdcity 
Michigan  Dept.  of  Natural  Resources  -  CESARS  Chemical  Profiles  and  CMR  Hazard  Assessment 

Profiles 
Packer,  1975  -  Nanogen  Index 

Sax,  1984  -  Dangerous  Properties  of  Industrial  Materials 
Shepard,  1986  -  Catalog  of  Teratogenic  Agents 

Sittig,  1985  -  Handbook  of  Toxic  and  Hazardous  Chemicals  and  Carcinogens 
Soderman,  1982  -  CRC  Handbook  of  Identified  Carcinogens  and  Noncarcinogens: 

Carcinogenicity  /  Mutagenicity  Database,  Vol.  1 
U.S.  National  Research  Council,  1977-87  -  Drinking  Water  and  Health,  Vols.  1-7 
U.S.  National  Toxicology  Program  (NTP),  1980-86  -  Bioassay  for  Possible  Carcinogenicity 
Verschueren,  1983  -  Handbook  of  Environmental  Data  on  Organic  Chemicals 
Windholz  et  al..  1983  -  The  Merck  Index 
Worthing,  1987  -  The  Pesticide  Manual 
Other  reviews  from  recognized  agencies 


Level  I  Search  Sources  (Databases) 


AQUIRE  (aquatic  toxicity  and  bioaccumulation) 

BIODEG  (environmental  fate) 

CA  Registry  (synonyms,  old  CAS  numbers) 

CCRIS  (carcinogenicity) 

CHEMFATE  (chemical  properties,  bioaccumulation  factors,  environmental  fate) 

ENVIROFATE  (environmental  fate) 

GENETOX  (genotoxicity  and  mutagenicity) 

HSDB  (chemical  properties,  environmental  fate,  toxicity) 

ISHOW  (chemical  properties) 

LOGP  (partition  coefficients) 

PHYTOTOX  (phytotoxicity) 

RTECS  (toxicity) 


I^vel  II  Search  Sources  (Databases) 


CA  Search  (all  fields) 

NTIS  (cnvdronmenlal  fate) 

QSAR  (estimates  of  chemical  properties,  biodegradation,  toxicity) 

TOXLINE  (acute  and  sublethal  toxicity) 


C-1 


Appendix  C: 
Priority  Substances  Advisory  Committee 

I.  Advisors 

W.  Berg,  Laboratory  Services  Branch 

C.  De  Barros,  Water  Resources  Branch 

K.  Johnson,  Hazardous  Contaminants  Coordination  Branch 
R.  Khettry  /  G.  Castonguay,  Waste  Management  Branch 
E.  Leggatt,  Hazardous  Contaminants  Coordination  Branch 
R.  Macfarlane,  Hazardous  Contaminants  Coordination  Branch 
H.  Monteith,  Water  Resources  Branch 
J.  Smith,  Hazardous  Contaminants  Coordination  Branch 

D.  Pascoe,  Environment  Canada 

A.  Socha,  Hazardous  Contaminants  Coordination  Branch 
J.  Stopps  /  E.  McCloskey,  Ministry  of  Labour 
A.  Szakolcai,  Air  Resources  Branch 
T.  Tuszynski,  Water  Resources  Branch 
J.  Vogt,  West-Central  Region 


II.  Terms  of  Reference 


The  Committee  shall: 


1.  Provide  direction  to  the  Hazardous  Contaminants  Coordination  Branch  in  its 
development  of  criteria  and  methodologies  for  chemical  identification  and 
hazard  assessment  which  are  required  for  the  listing/delisting  of  chemicals  for 
the  Effluent  Monitoring  Priority  Pollutants  List  (EMPPL)  and  other  lists  that 
may  be  established  and  for  the  selection  of  candidate  chemicals  for  multimedia 

*       standard  setting; 

2.  Provide  direction  in  ensuring  that  the  data  and  information  compilation  and 

I       subsequent  assessment  of  chemicals  are  of  high  quality  and  take  into  account 
the  pertinent  available  information; 

3.  Identify  any  critical  data  gaps  that  may  preclude  the  assessment  of  chemicals 
and  make  recommendations  for  obtaining  the  necessary  information; 

4.  Provide  an  annual  listing  of  the  EMPPL  and  candidate  chemicals  for  multime- 
dia standard  setting;  and 

5.  ;        Recommend  chemicals  or  groups  of  chemicals  for  inclusion  in  the  identifica- 

tion and  assessment  process. 
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Appendix  D 

Chemicals  Not  Promoted 
to  the  EMPPL 


KEY  TO  ABBREVIATIONS  USED  IN  APPENDIX  D 


AQUATIC:  aquatic  biota 

BIOAC:  bioaccunulation 

CARCIN:  carcinogenicity 

DERMAL:  terrestrial  biota,  dermal  exposure  route 

ENVIRON  FATE:  environmental  fate 

GEN-HUT:  genotoxicity/mutagenicity 

INHAL:  terrestrial  biota,  inhalational  exposure  route 

NGN-MAM:  non-manmalian  species 

ORAL:  terrestrial  biota,  oral  exposure  route 

PERSIST:  environmental  persistence 

SUMMARY:  final  score  assigned  to  parameter 

TERAT:  teratogenicity 

TERREST:  terrestrial  species 

TRANS:  enviromnental  transport  (partitioning) 
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